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β-catenin target genes transduced through the pre-MBT period
to yield differential gene expression after MBT? We
hypothesize that β-catenin recruits chromatin remodeling
factors to promoters during the pre-MBT period to deposit a
heritable mark of transcriptional activation. Promoters bearing
this mark would thus be poised to begin transcription. Sup-
porting this hypothesis, we demonstrate pre-MBT interaction
of β-catenin with organizer gene promoters and β-catenin-
dependent histone H3 K4 trimethylation, a histone modifica-
tion associated with gene activation. We have also identified
an endogenous histone methyltransferase (HMT) activity asso-
ciated with β-catenin by IP/HMT assays in eight-cell embryos.
Remarkably, this endogenous HMT methylates histone H3
mutated at K4 and therefore we are testing other candidates for
targets. We are currently focusing on identifying this β-
catenin-associated HMT and assessing its role in dorsoventral
patterning.
doi:10.1016/j.ydbio.2007.03.207
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Segmentation is an essential organizing process in embryo-
nic development that, by dividing the body into morphologi-
cally similar units along the rostral–caudal axis, lays down a
basic pattern for later elaboration of the body plan. In
vertebrates, this process begins with somitogenesis: the
sequential formation of bilateral pairs of epithelial spheres of
paraxial mesoderm flanking the notochord. Cyclic transcrip-
tion of several genes is involved in pre-patterning the un-
segmented paraxial mesoderm, or presomitic mesoderm
(PSM). The tortuga gene was identified in a mutagenesis
screen looking for disruptions of transcript patterning of the
PSM cyclic gene her1. In tortuga mutants, her1 stripes persist
when they should be in the “off” cycle of transcription in the
PSM. Using an intron-specific probe for her1, it was shown
that Tortuga regulates her1 at the post-transcriptional level. We
are in the process of molecularly identifying tortuga. With
little known about post-transcriptional regulation of the
splicing, translation, stability and degradation of cyclic trans-
cripts, characterizing Tortuga will likely identify a novel
regulatory component involved in somitogenesis. Using a
positional cloning approach, we have mapped tortuga to a
small interval on linkage group 16.
doi:10.1016/j.ydbio.2007.03.208
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T-box proteins are a large family of transcription factors
important in many aspects of embryonic patterning. These
proteins are expressed in a wide variety of tissues and regulate
a diverse set of target genes, but the source of this diversity is
not clear since those tested have very similar DNA binding
preferences. In zebrafish, the T-box genes no tail (ntl)/
Brachyury, spadetail (spt)/tbx16 and tbx6 are expressed in
partially overlapping patterns in the presumptive mesoderm,
and mutants lacking spt, ntl or both gene functions have
abnormalities in the development of mesodermal structures.
We are studying how all three factors recognize the proper
cis-regulatory elements and activate transcription of the
appropriate target genes. We have performed in vitro DNA
binding selection assays (SELEX assays) with bacterially-
produced Ntl, Spt and Tbx6 proteins and have found that the
three factors bind similar, but not identical, sequences. We are
using these binding site models along with comparative
genomics to identify potential regulatory regions in non-
coding DNA near genes we have identified as putative direct
T-box targets through microarray analysis. We are testing the
ability of these sequences to drive transcription using reporter
assays in both wild type fish and fish depleted of spt and/or
ntl activity. Preliminary analyses of these enhancers suggest
that these T-box factors interact with transcription factors in
the Wnt and BMP families of signaling pathways to activate
transcription.
doi:10.1016/j.ydbio.2007.03.209
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Osr1 (odd skipped related 1) is a member of the odd gene
family defined by a highly conserved set of zinc finger
domains. The founding member of this family, the odd-
skipped gene was identified during a genetic screen in Dro-
sophila. This pair-rule gene plays a vital role in segmentation
of the fly, and is thought to function as a repressor.
Homologues of the odd family have been identified in C.
elegans, chicken, mouse and human. In the chicken embryo
osr1 is the earliest known marker for the intermediate
mesoderm (IM). The IM is situated between the somites
and the lateral plate mesoderm in the embryo and gives rise
to all vertebrate kidney tissues. As development progresses
348 ABSTRACTS / Developmental Biology 306 (2007) 345–354
the expression of osr1 is maintained in undifferentiated IM
but is downregulated in differentiating kidney tissues. In
addition osr1 expression is observed in the developing limbs,
heart and palate, and mice deficient for osr1 lack kidneys and
die in utero. Despite its importance in vertebrate development
very little is known about the transcriptional regulation of
osr1 or its function beyond its putative role as a transcription
factor. The aim of our study is to identify and characterize the
regulatory elements that control the expression of osr1 in the
IM of the chicken. Our method is to clone various fragments
of the genomic DNA surrounding the osr1 gene into a
reporter vector containing GFP and a minimal promoter,
electroporate these constructs into the IM in the chicken
embryo, and analyze each construct for regulatory activity.
doi:10.1016/j.ydbio.2007.03.210
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During embryogenesis, the Hox family of transcription
factors is involved in setting up the body architecture.
Mammalian genomes contain 39 Hox genes, organized in
four clusters, referred to as HoxA to HoxD, and the gene order
within a given cluster reflects the sequence of their spatial and
temporal activation. Briefly, genes transcribed early on are
expressed anteriorly, while expression of genes activated later
on is progressively restricted to posterior domains of the
developing embryo. Hox functions have been investigated
using both gain of function and targeted gene inactivation.
Unlike other Hox genes, inactivation of Hoxa13 leads to
embryonic lethality. Homozygote mutants die between
11.5 dpc and 15.5 dpc. Even though stenosis of umbilical
arteries has been observed in 30% of Hoxa13−/− embryos, it
remains unclear why Hoxa13 inactivation is detrimental to the
survival of the embryo. In a study aimed to identify Hoxa13
cis-regulatory elements, we have generated a targeted deletion
of non-coding sequences that mimics the lethality associated
to Hoxa13 inactivation. Using a transgenic-based approach,
we are currently dissecting the enhancer activities of this DNA
fragment to perform rescue assays. In turn, the rescue of
Hoxa13−/− lethality will be a useful tool to fully characterize
Hoxa13 functions during embryonic development. This
transgenic approach combined to the analysis of targeted
deletions that we have engineered will provide a better
understanding of Hoxa13 regulation and function during
embryogenesis.
doi:10.1016/j.ydbio.2007.03.211
Program/Abstract # 152
Regulatory enhancers in the RALDH2 gene
Roberta Cravo 1, Hozana Castillo 1, Marcos Simoes-Costa 1,
Marcelo Nobrega 2, Jose Gonzalez 3, Esfir Slonimsky 3,
N. Rosenthal 3, José Xavier-Neto 1
1 Lab. Genética e Cardiol. Mol, InCor, FMUSP, Brazil
2 Dept Human Genetics, Univ. of Chicago, USA
3 EMBL Europ. Mol Biol Lab Mouse Biol Programme, Italy
Retinoic acid (RA) signaling is essential for embryogenesis
and organogenesis. RA is synthesized from vitamin A through a
reversible reaction catalyzed by alcohol dehydrogenases (ADHs),
and an irreversible reaction catalyzed by retinaldehyde dehy-
drogenases (RALDHs). The high sequence conservation of
RALDH2, its similar expression patterns in vertebrates and its
several roles in development indicate the importance of this gene.
In contrast to other RALDHs, RALDH2 is the only gene to
display deep vertebrate evolutionary conservation outside coding
regions. To identify regulatory modules of the RALDH2 gene we
aligned several vertebrate genes and identified evolutionary
conserved regions (ECRs). Through transient and stable
transgenesis in mice, we identified three major enhancers present
in 5′ regulatory region, intron 1 (RALDH2.2) and 3′ region.
RALDH2.2 is a neural tube enhancer with a dynamic expression
pattern that varies according to maturation stage and axial level of
the neural tube. RALDH2.2 also drives expression in the
epicardium of the developing mouse heart. In situ hybridization
experiments showed a strong correlation between mRNA
localization of the RALDH2 gene and Lac-Z expression in the
roof plate. The identification of several enhancers in the RALDH2
gene, as well as the dynamic expression and involvement of this
gene in the patterning of several organs during development is
consistent with the idea that RALDH2 expression is governed by
multiple, tissue-specific, stage-dependent regulatory modules.
doi:10.1016/j.ydbio.2007.03.212
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Retinoic acid signaling is crucial for correct embryonic
development. RALDH2 is the major enzyme involved in
retinoic acid synthesis during early development and its
expression pattern is dynamic. Using bioinformatics we detected
multiple evolutionary conserved regions (ECRs) among verte-
brate RALDH2 genes. These sequences are distributed from the
5′ region to the 3′ region, including intron 1, where there is an
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